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PATENT COOPERATION TREATY 
IN THE UNITED STATES ELECTED OFFICE (EO/US) 



In re application of: 

Bjorn BROBERG et al. 

Int'l. Appl'n. No.: PCT/SE00/01320 

Intl. Filing Date: 21 June 2000 

Priority Date: 6 July 1999 

For: A METHOD AND ARRANGEMENT FOR 
CONTROLLING A TUNEABLE LASER 



PCT DO/EO Section 



PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to examination, and before the calculation of the national filing fee, 
please amend the above-identified international application as follows: 



IN THE SPECIFICATION : 

Kindly enter the substitute specification attached hereto as Attachment A. 
The substitute specification includes no new matter. Also enclosed, as Attachment B, is a 
copy of the substitute specification showing all the changes, including the matter being 
added to and the matter being deleted from the specification that forms part of the 
published international application upon which the present application is based 
(PCT/SE00/01320, publication No. WO 01/03262). 
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IN THE CLAIMS : 

The rewritten claims in this application are as follows: 

1. (Amended) A method of controlling a tuneable laser that has been 
characterized with respect to one or more suitable laser operation points, where each of 
said operation points is determined by the manner in which different laser sections are 
controlled in order to operate the laser at a predetermined operation point, said method 
comprising the steps of: determining voltages across different laser sections for 
different operation points when controlling said laser; and holding the determined 
voltages across the different laser sections constant when the laser is in operation, to 
maintain a predetermined laser operation point. 

2. (Amended) A method according to Claim 1, including the step of applying 
predetermined constant voltages across respective laser sections from a voltage 
source. 

3. (Amended) A method according to Claim 2, including the steps of measuring 
the voltages across respective laser sections, and adjusting the voltage source to 
maintain said predetermined voltages across each laser section. 

4. (Amended) An arrangement for controlling a tuneable laser that has been 
characterized with respect to suitable laser operation points, where said operation 
points are determined by currents to be injected into the different laser sections in order 
for the laser to operate at a predetermined operation point, said controlling arrangement 
comprising: a voltage source which during operation of the laser functions to hold 



-2- 



* 1, L' 1; 8 J :>!' O L:! 3 3 *. O S ,1 j* O E 

1435 

voltages across different laser sections constant over time in accordance with a voltage 
that was measured across the different laser sections in respect of different operation 
points measured when characterizing the laser, to maintain a predetermined laser 
operation point. 

5. (Amended) An arrangement according to Claim 4 comprising a circuit to 
measure voltages across respective laser sections, wherein the circuit is adapted to 
adjust the voltage source to maintain said predetermined voltages across each laser 
section. 

REMARKS 

The specification changes reflected in the enclosed substitute specification 
(Attachment A) include the addition of the preferred subheadings at appropriate places 
within the specification, and they also include minor corrections. None of the changes 
made in the substitute specification introduces new matter because each change is 
based upon the international application in the form in which it was published. 
Attachment B shows the changes that were made in the substitute specification to the 
specification that was published by the International Bureau. 

The claims as above amended present the claimed subject matter in the 
U.S. claim form to more particularly point out and more distinctly claim the subject matter 
that the applicants regard as their invention. 

Attached hereto as Attachment C is a set of the claims as they were 
allowed in the international application, showing all additions, deletions, and modifications 
of those claims that are reflected in the clean claims presented above. 
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Also attached hereto is an Abstract of the Disclosure presented on a 
separate sheet in conformity with the rules of practice. 

Based upon the specification and claim amendments to this national phase 
application, it is believed that the specification conforms with U.S. formal requirements. 
Additionally, the amended claims as hereinabove presented conform in substance with 
the corresponding claims that were examined in the international application. And based 
upon the acceptance by the International Preliminary Examining Authority of the invention 
as it was claimed in the claims as they were presented in the international application as 
meeting each of the novelty, the inventive step, and the industrial applicability criteria set 
forth in the Patent Cooperation Treaty, the claims in the present application are believed 
to conform with both U.S. formal and substantive requirements, and they are therefore 
believed to be in allowable form. Accordingly, an early Notice of Allowance is in order 
and is respectfully solicited. 

Should the examiner have any question after considering this Preliminary 
Amendment, he is cordially invited to telephone the undersigned attorney so that any 
such question can be quickly resolved, and in order that the present application can 
proceed toward allowance. 

Respectfully submitted, 



Januarys, 2002 

Alfred J. Mangels 
Reg. Mo. 2Z605 
4729 Qqp<&\\ Road 
Cincinnati, Ohio 45241 
Telephone: (513) 469-0470 
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WO 01/03262 1 PCT/SE00/01320 

A METHOD AND ARRANGEMENT FOR CONTROLLING A TUNEABLE LASER 



The present invention relates to a method and to an 
arrangement for controlling a tuneable laser. 

5 

Tuneable semiconductor lasers include several different 
sections through which current is injected, these sections 
typically being three or four in number. The wavelength, 
power and mode purity of the lasers can be controlled by 
10 adjusting the current in the various sections. Mode purity 
implies that the laser is at an operation point, i.e. at a 
distance from a combination of the drive currents where so- 
called mode jumps occur and where lasering is stable and side 
mode suppression is high. 

15 

Special requirements are required for different applications 
with respect to controlling wavelength. In the case of 
telecommunications applications, it is necessary that the 
laser is able to retain its wavelength to a very high degree 
20 of accuracy over long periods of time, after having set the 
drive currents and the temperature. A typical accuracy is 0.1 
nanometer and a typical time period is 20 years. 

In order to be able to control the laser, it is necessary to 
25 map the behaviour of the laser as a function of the various 
drive currents. This is necessary prior to using the laser 
after its manufacture. 
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Various methods of characterising tuneable lasers with 
respect to optimising their operation points are described in 
Swedish Patent Specifications 9800143-1 and 9900536-5. 
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However, it is also necessary to determine degradation of a 
laser in operation in order to be able to compensate for 
degradation by changing the drive currents. A change in 
wavelength for a given operation point is one example of 
5 degradation. 

Conventionally, tuneable lasers are controlled by adjusting 
the current injected into the various laser sections so as to 
retain a certain desired operation point. 

10 

One method of discovering laser degradation is to re- 
characterise the laser after a given time period and 
therewith compare earlier combinations with the current 
combinations last measured so as to determine the extent to 
15 which the laser may have degraded. The current control of the 
various sections of the laser is then adjusted so as to 
obtain the desired operation point. 

The present invention relates to a method and to an 
20 arrangement with which changes in the laser operation point 
with respect to transmitted wavelength, power and side mode 
suppression due to degradation is compensated so as to 
greatly reduce the influence of this degradation or to 
eliminate its influence entirely. 

25 

Accordingly, the present invention relates to a method of 
controlling a tuneable laser which has been characterised 
with respect to one or more suitable laser operation points, 
wherein each of the operation points is determined by the 
3 0 extent to which the various sections of the laser are 
controlled to result in the laser operating in a 
predetermined operation point, and is characterised by 
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determining the laser control voltage across the different 
sections for different operation points; and holding the 
voltage across the various sections of the laser constant 
during operation of the laser over time and thereby maintain 
5 a predetermined operation point. 

The invention also relates to an arrangement that has the 
characteristic features set forth in Claim 4. 

10 The invention will now be described in more detail with 
reference to exemplifying embodiments thereof and also with 
reference to the accompanying drawings, in which 

- Figure 1 is a partially cut-away perspective view of a DBR 
laser; 

15 - Figure 2 is a sectional view of a tuneable Grating Coupled 
Sampled Reflector (GCSR) laser; 

- Figure 3 is a sectional view of a Sampled Grating DBR 
laser ; 

- Figure 4 shows principle curves in a diagram in which 
2 0 current injected in one tuning section is plotted against the 

voltage across said section; and 

- Figure 5 is a block diagram illustrating schematically an 
arrangement used in accordance with the invention. 

25 Figure 1 illustrates a DBR laser which includes three 
sections, namely a Bragg reflector 1, a phase section 2 and a 
gain section 3. Each section is controlled by injecting 
current thereinto through respective electrical conductors 4, 
5, 6. 

30 

Figure 2 is a section view of a tuneable Grating Coupled 
Sampling Reflector (GCSR) laser. Such a laser has four 
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sections, namely a Bragg reflector 7, a phase section 8, a 
coupler 9 and a gain section 10. Each of the sections is 
controlled by injecting current thereinto. 

Figure 3 is a section view of a Sampled Grating DBR laser, 
which also has four sections referenced 11, 12, 13, 14 
respectively. The sections 11 and 14 are Bragg reflectors, 
whereas section 13 is the phase section and section 12 the 
gain section. 

The aforesaid three types of lasers are common. However, 
other types of lasers exist. 

Although the invention is described below mainly with 
reference to a GCSR laser according to Figure 2, it will be 
understood that the invention is not restricted to any 
particular kind of tuneable semiconductor lasers. For 
instance, the invention can be applied in a corresponding 
manner with tuneable lasers other than those shown in the 
Figures by way of example. 

The wavelength emitted by a tuneable laser is determined by 
the amount of current that is injected into the different 
laser sections. Wavelength is determined by the number of 
free charge carriers to which the injected current gives 
rise. Degradation in the relationship between wavelength and 
current can occur in time and therewith destroy the 
wavelength accuracy of the laser. 

This degradation occurs primarily in the relationship between 
current and refractive index, by virtue of a change in the 
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ratio between the injected current and the number of charge 
carriers . 



The ratio between the number or charge carriers and 
refractive index, and therewith wavelength, however, can be 
considered to be constant. 

Thus, the invention relates to a method of controlling a 
tuneable laser which has earlier been characterised with 
respect to one or more suitable laser operation points. The 
operation points are determined by the current to be injected 
into the different laser sections, or by the voltage that 
shall prevail across respective sections, in order for the 
laser to operate in a predetermined operation point . 

According to the invention, the voltage across the different 
laser sections for different laser operation points is 
determined when characterising the laser. In operation, the 
voltage across the different laser sections is held constant 
over time so as to maintain a predetermined operation point. 

The laser can be characterised in accordance with the 
aforesaid patent specifications, such as to identify a large 
number of operation points, and thereafter select a given 
operation point. However, the invention can also be applied 
when the laser is controlled digitally or analogously to 
obtain a given operation point. The invention is therefore 
not dependent on how a given operation point is obtained. 

In fact, the relationship between current that passes through 
a section and the applied voltage across said section is not 
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linear and, furthermore, is changed with degradation of the 
laser. This applies to all laser sections. 

Figure 4 is a diagram in which the current I through one 
5 section has been plotted against the voltage across said 
section. The curve 11 shows this relationship when 
characterising the laser prior to its degradation. The point 
01 shows a selected operation point. The position of the 
curve 11 moves to the position of the curve 12 when 
10 degradation occurs. Thus, the operation point can be caused 
to move to the point 02, by holding the voltage constant. The 
result of holding the voltage constant is thus to increase 
the current through the section from II to 12. 

15 This is preferably effected by causing the voltage unit 13 to 
supply voltage to each of the laser sections with 
predetermined constant voltages across respective sections. 

This results in automatic correction of the current through 
20 respective sections and in a constant quantity of free charge 
carriers, even when the ratio between injected current and 
the number of charge carriers changes. This applies to all 
sections of the laser. 

25 Consequently, the wavelength of the emitted light will be 
held constant over said time period even should the laser 
degrade. Although an exact wavelength may not be maintained 
over the full time period, the influence of degradation will 
at least be greatly reduced. 
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As distinct to conventional processes, it is not necessary to 
measure the current nor to correct the current to a certain 
predetermined value . 

5 In actual fact, it is unnecessary to know the extent to which 
the laser has degraded in order to maintain a given operation 
point, and therewith wavelength, when practicing the present 
invention. 

10 The present invention thus solves the problem disclosed in 
the introduction. 

Figure 5 is a block diagram of an arrangement used in 
accordance with the invention. 

15 

In operation, the voltage unit 13 functions to keep the 
voltage across the different laser sections 7-10 constant 
over a time period for maintaining a predetermined operation 
point. The various voltages required in this respect are 
2 0 determined when characterising or controlling the laser as 
relevant voltages across the various laser sections for 
different operation points. 

When characterising the laser, for instance in accordance 
25 with the aforesaid patent specifications, the voltage across 
the various laser sections can be measured in respect of the 
different operation points. 

The arrangement includes a microprocessor 14 or some 
30 corresponding device for controlling four different voltage 
generators 16-19 via a D/A converter 15. Each of the voltage 
generators 16-19 controls one of the laser sections 7-10. The 



JL O O 35 O K 3 ^5 . O S 1, ,3 i 1 E 



WO 01/03262 8 PCT/SEOO/01320 

microprocessor is connected to a storage in which the 
different operation points are stored in the form of that 
voltage which shall prevail across respective laser sections. 

5 According to one preferred embodiment, the arrangement 
includes a circuit 2 0 which is adapted to measure the voltage 
across respective sections 7-10. The circuit 20 is designed 
to adjust the voltage unit 13 so that it will maintain a 
predetermined voltage for each laser section. This is 
10 effected in response to a signal delivered to the 
microprocessor 14 from the circuit 20 and representing 
respective measured voltages. 

The microprocessor and the D/A converter can be replaced with 
15 a fully analog circuit. In such case, the circuit 20 may also 
be included in a similar analog circuit. 

Although the invention has been described above with 
reference to an exemplifying embodiment thereof, it will be 
20 understood that the invention can be applied correspondingly 
to types of tuneable lasers other than a GCSR laser. The 
voltage generators may also be given any suitable design, as 
can also the circuit 20. 

25 The present invention shall not therefore be considered 
limited to the af oredescribed embodiment, since variations 
can be made within the scope of the following Claims. 
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CLAIMS 

1. A method of controlling a tuneable laser that has been 
characterised with respect to one or more suitable laser 
5 operation points, where each of said operation points is 
determined by the manner in which the different laser 
sections (7-10) are controlled in order to operate the laser 
in a predetermined operation point, characterised by 
determining the voltage across the different laser sections 
10 (7-10) for different operation points when controlling said 
laser; and holding the voltage across the different laser 
sections (7-10) constant when the laser is in operation, such 
as to maintain a predetermined operation point . 

15 2. A method according to Claim 1, characterised by applying 
predetermined constant voltages across respective laser 
sections (7-10) with the aid of a voltage supply unit (13) . 

3. A method according to Claim 1 or 2 , characterised by 
20 measuring the voltage across respective sections (7-10), and 

adjusting the voltage supply unit (13) so as to maintain said 
predetermined voltage across each section (7-10) . 

4. An arrangement for controlling a tuneable laser that has 
25 been characterised with respect to suitable laser operation 

points, where said operation points are determined by the 
current to be injected into the different laser sections (7- 
10) in order for the laser to operate in a predetermined 
operation point, characterised by a voltage unit (13) which 
3 0 during operation of the laser functions to hold the voltage 
across the different laser sections (7-10) constant over time 
in accordance with the voltage that was measured across the 



::l O 0 Mi E! £ 3 „ CS .1, 3 O P 



WO 01/03262 10 PCT/SE00/01320 

different laser sections (7-10) in respect of said different 
operation points measured when characterising the laser, such 
as to maintain a predetermined operation point. 

5. An arrangement according to Claim 4, characterised by a 
circuit (2 0) that functions to measure the voltage across 
respective sections (7-10) , wherein the circuit (20) is 
adapted to adjust the voltage unit (13) to maintain said 
predetermined voltage across each section (7-10) . 
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Abstract of the Disclosure 
A method of controlling a tuneable laser that has been characterized with 
respect to one or more suitable laser operation points. Each operation point is 
determined by the manner in which the different laser sections are controlled, in 
order to operate the laser at a predetermined operation point. The voltage across 
the different laser sections is determined for different operation points when con- 
trolling the laser, and the voltages across the different laser sections are held 
constant when the laser is in operation to maintain a predetermined operation 
point. 
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ATTACHMENT A 

SUBSTITUTE SPECIFICATION 

(Including All Changes From the Specification in Published International 
Application No. PCT/SE00/01320) 

A METHOD AND ARRANGEMENT FOR CONTROLLING A TUNEABLE LASER 

Background of the Invention 
Field of the Invention 

The present invention relates to a method and to an arrangement for 
controlling a tuneable laser. 

Description of the Related Art 

Tuneable semiconductor lasers include several different sections through 
which current is injected, these sections typically being three or four in number. 
The wavelength, power, and mode purity of the lasers can be controlled by 
adjusting the current in the various sections. Mode purity implies that the laser is at 
an operation point, i.e., at a distance from a combination of the drive currents 
where so- called mode jumps occur and where lasing is stable and side mode 
suppression is high. 

Special requirements are required for different applications with respect to 
controlling wavelength. In the case of telecommunications applications, it is 
necessary that the laser be able to retain its wavelength to a very high degree of 
accuracy over long periods of time, after having set the drive currents and the 
temperature. A typical accuracy is 0.1 nanometer and a typical time period is 20 
years. 
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In order to be able to control the laser, it is necessary to map the behavior 
of the laser as a function of the various drive currents. This is necessary prior to 
using the laser after its manufacture. 

Various methods of characterizing tuneable lasers with respect to 
optimizing their operation points are described in Swedish Patent Specifications 
9800143-1 and 9900536-5. 

However, it is also necessary to determine the degradation of a laser in 
operation in order to be able to compensate for degradation by changing the drive 
currents. A change in wavelength for a given operation point is one example of 
degradation. 

Conventionally, tuneable lasers are controlled by adjusting the current 
injected into the various laser sections so as to maintain a certain desired 
operation point. 

One method of discovering laser degradation is to recharacterize the laser 
after a given time period, and then compare earlier combinations with the current 
combinations last measured, to determine the extent to which the laser may have 
degraded. The current control of the various sections of the laser is then adjusted 
to obtain the desired operation point. 

Summary of the Invention 

The present invention relates to a method and to an arrangement with 
which changes in the laser operation point with respect to transmitted wavelength, 
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power, and side mode suppression due to degradation is compensated, to greatly 
reduce the influence of this degradation or to eliminate its influence entirely. 

Accordingly, the present invention relates to a method of controlling a 
tuneable laser which has been characterized with respect to one or more suitable 
laser operation points, wherein each of the operation points is determined by the 
extent to which the various sections of the laser are controlled to result in the laser 
operating at a predetermined operation point. The laser control voltage across the 
different sections for different operation points is determined, and the voltage 
across the various sections of the laser is held constant during operation of the 
laser over time to thereby maintain a predetermined operation point. 

The invention also relates to an arrangement that includes a voltage unit 
which during operation of the laser functions to hold the voltage across the 
different laser sections constant over time, in accordance with the voltage that was 
measured across the different laser sections in respect of the different operation 
points that were measured when characterizing the laser, to maintain a 
predetermined operation point. 

Brief Description of the Drawings 

The invention will now be described in more detail with reference to 
exemplifying embodiments thereof and also with reference to the accompanying 
drawings, in which 

- Figure 1 is a partially cut-away perspective view of a DBR laser; 
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- Figure 2 is a sectional view of a tuneable Grating Coupled Sampled Reflector 
(GCSR) laser; 

- Figure 3 is a sectional view of a Sampled Grating DBR laser; 

- Figure 4 shows principal curves in a graph in which current injected in one tuning 
section is plotted against the voltage across said section; and 

- Figure 5 is a block diagram illustrating schematically an arrangement that can be 
used in accordance with the invention. 

Description of the Preferred Embodiments 

Figure 1 illustrates a DBR laser which includes three sections, namely a 
Bragg reflector 1, a phase section 2, and a gain section 3. Each section is 
controlled by injecting current thereinto through respective electrical conductors 4, 

5, 6. 

Figure 2 is a sectional view of a tuneable Grating Coupled Sampling 
Reflector (GCSR) laser. Such a laser has four sections, namely a Bragg reflector 
7, a phase section 8, a coupler 9, and a gain section 10. Each of the sections is 
controlled by injecting current thereinto. 

Figure 3 is a sectional view of a Sampled Grating DBR laser, which also 
has four sections referenced 21, 22, 23, 24, respectively. The sections 21 and 24 
are Bragg reflectors, whereas section 23 is the phase section, and section 22 is 
the gain section. 

The aforesaid three types of lasers are common. However, other types of 
lasers exist. 
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Although the invention is described below mainly with reference to a GCSR 
laser according to Figure 2, it will be understood that the invention is not restricted 
to any particular kind of tuneable semiconductor lasers. For instance, the invention 
can be applied in a corresponding manner with tuneable lasers other than those 
shown in the Figures. 

The wavelength emitted by a tuneable laser is determined by the amount of 
current that is injected into the different laser sections. Wavelength is determined 
by the number of free charge carriers to which the injected current gives rise. 
Degradation in the relationship between wavelength and current can occur in time 
and thereby destroy the wavelength accuracy of the laser. 

This degradation occurs primarily in the relationship between current and 
refractive index, by virtue of a change in the ratio between the injected current and 
the number of charge carriers. 

The ratio between the number of charge carriers and refractive index, and 
therewith wavelength, however, can be considered to be constant. 

Thus, the invention relates to a method of controlling a tuneable laser which 
has earlier been characterized with respect to one or more suitable laser operation 
points. The operation points are determined by the current to be injected into the 
different laser sections, or by the voltage that exists across respective sections, in 
order for the laser to operate at a predetermined operation point. 

According to the invention, the voltage across the different laser sections for 
different laser operation points is determined when characterizing the laser. In 
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operation, the voltage across the different laser sections is held constant overtime 
to maintain a predetermined operation point. 

The laser can be characterized in accordance with the aforesaid patent 
specifications, such as to identify a large number of operation points, and 
thereafter select a given operation point. However, the invention can also be 
applied when the laser is controlled digitally or analogously to obtain a given 
operation point. The invention is therefore not dependent on how a given operation 
point is obtained. 

In fact, the relationship between the current that passes through a section 
and the applied voltage across said section is not linear, and, furthermore, is 
changed with degradation of the laser. This applies to all laser sections. 

Figure 4 is a graph in which the current I through one section has been 
plotted against the voltage across said section. The curve 11 shows this 
relationship when characterizing the laser prior to its degradation. The point 01 
shows a selected operation point. The position of the curve 11 moves to the 
position of the curve 12 when degradation occurs. Thus, the operation point can 
be caused to move to the point 02 by holding the voltage constant. The result of 
holding the voltage constant is thus to increase the current through the section 
from 11 to 12. 

This is preferably effected by causing the voltage unit 13 (see Figure 5) to 
supply voltage to each of the laser sections with predetermined constant voltages 
across respective sections. 
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This results in automatic correction of the current through respective 
sections and in a constant quantity of free charge carriers, even when the ratio 
between injected current and the number of charge carriers changes. This applies 
to all sections of the laser. 

Consequently, the wavelength of the emitted light will be held constant over 
said time period, even should the laser degrade. Although an exact wavelength 
may not be maintained over the full time period, the influence of degradation will at 
least be greatly reduced. 

As distinct from conventional processes, it is not necessary to measure the 
current nor to correct the current to a certain predetermined value. 

In actual fact, it is unnecessary to know the extent to which the laser has 
degraded in order to maintain a given operation point, and therewith the 
wavelength, when practicing the present invention. 

The present invention thus solves the problem disclosed in the introduction. 

Figure 5 is a block diagram of an arrangement used in accordance with the 
invention. 

In operation, the voltage unit 13 functions to keep the voltage across the 
different laser sections 7-10 constant over a time period for maintaining a 
predetermined operation point. The various voltages required in this respect are 
determined, when characterizing or controlling the laser, as relevant voltages 
across the various laser sections for different operation points. 
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When characterizing the laser, for instance in accordance with the aforesaid 
patent specifications, the voltage across the various laser sections can be 
measured in respect of the different operation points. 

The arrangement includes a microprocessor 14, or some corresponding 
device, for controlling four different voltage generators 16-19 via a D/A converter 
15. Each of the voltage generators 16-19 controls one of the laser sections 7-10. 
The microprocessor 14 is connected to a storage unit (not shown) in which the 
different operation points are stored in the form of that voltage [which shall prevail] 
that exists across respective laser sections. 

According to one preferred embodiment, the arrangement includes a circuit 
20 which is adapted to measure the voltage across respective sections 7-10. The 
circuit 20 is designed to adjust the voltage unit 13 so that it will maintain a 
predetermined voltage for each laser section. This is effected in response to a 
signal delivered to the microprocessor 14 from the circuit 20 and representing 
respective measured voltages. 

The microprocessor 14 and the D/A converter 15 can be replaced with a 
fully analog circuit. In such case, the circuit 20 may also be included in a similar 
analog circuit. 

Although the invention has been described above with reference to an 
exemplifying embodiment thereof, it will be understood that the invention can be 
applied correspondingly to types of tuneable lasers other than a GCSR laser. The 
voltage generators may also be given any suitable design, as can also the circuit 
20. 
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The present invention shall not therefore be considered limited to the 
aforedescribed embodiment, since variations can be made within the scope of the 
following claims. 
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ATTACHMENT C 

Allowed International Application Claims as Amended Herein 



1. (Amended) A method of controlling a tuneable laser that has been 
[characterised] characterized with respect to one or more suitable laser operation 
points, where each of said operation points is determined by the manner in which 
[the] different laser sections [(7-10)] are controlled in order to operate the laser [in] 
at a predetermined operation point, [characterised by] said method comprising the 
steps of: determining [the voltage] voltages across [the] different laser sections [(7- 
10)] for different operation points when controlling said laser; and holding the 
[voltage] determined voltages across the different laser sections [(7-10)] constant 
when the laser is in operation, [such as] to maintain a predetermined laser 
operation point. 

2. (Amended) A method according to Claim 1, [characterised by] including 
the step of applying predetermined constant voltages across respective laser 
sections [(7-10) with the aid of] from a voltage [supply unit (13)] source . 

3. (Amended) A method according to Claim [1 or] 2, [characterised by] 
including the steps of measuring the [voltage] voltages across respective laser 
sections [(7-10)], and adjusting the voltage [supply unit (13) so as] source to 
maintain said predetermined [voltage] voltages across each laser section [(7-10)]. 

4. (Amended) An arrangement for controlling a tuneable laser that has 
been [characterised] characterized with respect to suitable laser operation points, 
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where said operation points are determined by [the current] currents to be injected 
into the different laser sections [(7- 10)] in order for the laser to operate [in] at a 
predetermined operation point, [characterised by] said controlling arrangement 
comprising: a voltage [unit (13)] source which during operation of the laser 
functions to hold [the voltage] voltages across [the] different laser sections [(7-10)] 
constant over time in accordance with [the] a voltage that was measured across 
the different laser sections [(7-10)] in respect of [said] different operation points 
measured when [characterising] characterizing the laser, [such as] to maintain a 
predetermined laser operation point. 

5. (Amended) An arrangement according to Claim 4 [, characterised by] 
comprising a circuit [(20) that functions] to measure [the voltage] voltages across 
respective laser sections [(7-10)], wherein the circuit [(20)] is adapted to adjust the 
voltage [unit (13)] source to maintain said predetermined [voltage] voltages across 
each laser section [(7-10)]. 



-2- 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 January 2001 (11.01.2001) 




PCT 



(10) International Publication Number 

WO 01/03262 Al 



(51) International Patent Classification 7 : H01S 5/0625, 

5/068 

(21) International Application Number: PCT/SE00/01320 

(22) International Filing Date: 21 June 2000 (2 1.06.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

9902604-9 



6 July 1999 (06.07. 1 999) SE 



(71) Applicant (for all designated Stales except US): ALTI- 
TUN AB [SE/SE]; Isafjordsgatan 9, S-164 40 Kista (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BROBERG, Bjorn 
[SE/SE]; Lokevagen 10, S-182 61 Djursholm (SE). REN- 
LUND, Markus [SE/SE]; Hjarnegatan 1, S-112 24 Stock- 
holm (SE). 

(74) Agents: ORTENBLAD, Bertil et al.; Norens Patentbyra 
AB, Box 10198, S-100 55 Stockholm (SE). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, 
DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ. UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

— Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: A METHOD AND ARRANGEMENT FOR CONTROLLING A TUNEABLE LASER 



12 
I! 





12 








— j 





(57) Abstract: A method of controlling a tuneable 
laser that has been characterised with respect to one 
or more suitable laser operation points, where each 
of said operation points is determined by the manner 
in which the different laser sections (7-10) are con- 
trolled in order to operate the laser in a predetermined 
operation point. The invention is characterised by 
determining the voltage across the different laser sec- 
tions (7-10) for different operation points when con- 
trolling said laser; and holding the voltage across the 
different laser sections (7-10) constant when the laser 
is in operation, such as to maintain a predetermined 
operation point. 
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